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顶温度为 182.82°C；当加入 0.5phr 的促进剂 2-乙基-4-甲基咪唑后，DSC 曲线中
放热峰的峰顶温度降低到 147.65°C。不添加任何促进剂时，改性双氰胺固化环氧
树脂 E-51（150°C、0.5h）的效果较差；分别加入 0.3phr 咪唑、0.5phrEMI 和 0.8phr
咪唑镍盐（NiCl2-Im）后，固化效果得到了明显改善。另外，不加任何促进剂时，





好，粘接强度可达 4.96MPa；加入 0.5 份的 EMI 作固化促进剂后，DSC 曲线中
放热峰的峰顶温度降低到 149.22°C，同时改性产物固化 E-51 和甘油环氧树脂的
粘接强度分别为 8.01 和 4.79MPa。另外，不添加任何促进剂时，固化体系的粘
度在室温下储存 7 天以后开始增大。 
以苄基缩水甘油醚和双氰胺为原料，制备了液化双氰胺潜伏型环氧树脂固化
剂，并对改性产物的结构以及固化体系的性能进行了研究。不添加促进剂时，改
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E-51（150°C、0.5h）的效果良好，粘接强度可达 4.01MPa；加入 0.5 份的 EMI
作固化促进剂后，DSC 曲线中放热峰的峰顶温度降低到 156.60°C，同时固化 E-51
和甘油环氧树脂的粘接强度分别为 7.55 和 4.67MPa。另外，不添加任何促进剂











































With the favourable adhesivity and usability, epoxy resin adhesive is harmless to 
environment and human being. One-part adhesive can be made by latent curing agent 
and epoxy resin which can simplify manufacturing technique, adapt to large-scale 
commercial process. Therefore, it’s full of practical significance and economic value 
to study new-type latent curing agent and One-part adhesive. However, as most 
common latent curing agent for epoxy resin, the curing temperature of dicyandiamide 
is high and its intermiscibility with epoxy resin is poor. To solve the issues, three 
kinds of liquide latent curing agents for epoxy resin were prepared by using common 
reactive diluting agent and dicyandiamide, and their properties were investigated. 
A kind of liquide latent curing agent for epoxy resin was synthesized by using 
butyl glycidyl ether(BGE) and dicyandiamide(DICY). Modified dicyandiamide was 
characterized by using FTIR and 
1
H NMR. Then bonding strength and viscosity of the 
curing system were measured, and DSC was used to investigate the property of cured 
product. The peak temperature at DSC curve of the curing system was 182.82°C, and 
the temperature reduced to 147.65°C when 0.5phr EMI was added as promotor. After 
reacted for 0.5h at 150°C, modified dicyandiamide cured epoxy resin(E-51) poorly 
without any promotor, and the curing effect was good when 0.3phr imidazole, 0.5phr 
EMI, 0.8phr NiCl2-Im was added separately. Moreover, viscosity of the curing system 
increased after 9 days at room temperature without any promotor. 
A series of liquide latent curing agents for epoxy resin was prepared with phenyl 
glycidyl ether(PGE) and dicyandiamide as raw material. Modified products were 
characterized by using FTIR and 
1
H NMR. Besides, bonding strength and viscosity of 
the curing system were measured, and DSC was used to investigate the property of 
cured product. Without any promoter, the peak temperature at DSC curve of the 
curing system was 173.27°C which was lower than that of dicyandiamide, and the 
temperature reduced to 149.22°C when 0.5phr EMI was added as promotor. After 
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4.96MPa. Modified products cured E-51 and glycerol triglycidyl(GTE) with 0.5phr 
EMI as promotor whose bonding strength increased to 8.01 and 4.79MPa. In addition, 
viscosity of the curing system increased after 7 days at room temperature without any 
promotor. 
Another liquide latent curing agent for epoxy resin was synthesized by using 
benzyl glycidyl ether and dicyandiamide, and characterized by using FTIR, 
1
H NMR 
and DSC. Meanwhile, bonding strength and viscosity of the curing system were 
measured. Without any promoter, the peak temperature at DSC curve of the curing 
system was 177.01°C, and the temperature reduced to 156.60°C when 0.5phr EMI 
was added as promotor. After reacted for 0.5h at 150°C, the curing effect was good 
and bonding strength was 4.01MPa. Modified dicyandiamide cured E-51 and GTE 
with 0.5phr EMI as promotor whose bonding strength increased to 7.55 and 4.67MPa. 
Viscosity of the curing system increased after 10 days at room temperature without 
any promotor. 
In the three kinds of liquide latent curing agent for epoxy resin, PGE modified 
dicyandiamide was the best which had better reactivity. It had favourable solubility in 
epoxy resin and the highest bonding strength so that could be used in industry. 
The preparation and properties of three kinds of liquide dicyandiamide latent 
curing agent for epoxy resin were studied systematically in this article, which had not 
been reported before. 
 





























图 1.1 所示。 
环氧树脂的发明曾经历了相当长的时期，它的工业化生产和应用仅是近 50
多年的事。远在 1891 年，德国的 Lindmann 用对苯二酚和环氧氯丙烷反应生成了
树脂状产物。1934 年 Schlack[2]用胺类化合物使含有大于一个环氧基团的化合物
聚合制得了高分子聚合物，并作为德国的专利发表。1938 年之后的几年间，瑞




瑞士的 CIBA 公司、美国的 Shell 公司以及 Dow Chemical 公司都开始了环氧树脂
的工业化生产和应用开发工作。 
进入 20 世纪 50 年代，在普通双酚 A 型环氧树脂生产应用的同时，一些新
型的环氧树脂相继问世。如 1956 年美国联合碳化物公司开始出售脂环族环氧树
脂，1959 年 Dow Chemical 公司开始生产酚醛环氧树脂。在欧洲，工业化脂环族
环氧树脂于 20 世纪 60 年代初问世，并于 1963 年通过 CIBA 公司引入美国。进
入 70 年代，低氯含量的环氧树脂开始应用于电子工业，同时五元环海因环氧、
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